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PROBLEM TO BE SOLVED: To provide an observation optical system or an imaging optical system which is 
miniaturized to be used in a cellular phone, a portable information station and the virtual image observation 
device of a head-mounted type, and is made light in weight and is made bright and by which high resolution is 
attained. SOLUTION: This optical system is provided with a first prism 3 between a pupil surface and an image 
surface, a second prism 4, and a volume-type hologram 6 held between the first prism 3 and the second prism 4 
and constituted by being stuck to both the prisms. The first prism 3 possesses a lst-1 surface 31, having both the 
function to transmit a first luminous flux and a function to reflect it, a lst-2 surface 32 having both the function 
of transmitting the first luminous flux through the volume type hologram 6 and the function of reflecting it and 
a lst-3 surface 33 to transmit the first luminous flux. The second prism 4 possesses a 2nd-l surface 41 for 



making the first luminous flux transmitted at least twice and a 2nd-2 surface 42 to reflect the first luminous flvix. 
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86 

k) 3 +Z C. X- Y» 

j-2 

i^^WL mmm.) s r=V (X2+Y2) T-feS. 
[0 0 4 4] gfiffliBJBtt»J^(5)0<t-5CSM-rS- 



(7) 
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66 

X C3 x' y" 

= X+Cj Y 
+ C. X* +Cb XY + Cg Y* 



+ C, X* +Cb X* Y + C9 XY^ 

+ c„x* +c,^x' y + CigX^ y2 +c,,xy3 +C,5Y* 

+ CieX« +C„X* Y + CjgXS Y^ +01^x2 y8 +C2<,XY* 
+ C„X« +C^3X5 Y + C,,X^ +C2sX3 y3 +CjjbX2 Y* 



'22 



'24 



'26- 

+ C27XY5 +C2,y'' 



+ C,.X' Y + CjjX" y" +C,2X* y* +C3,X» Y* 



+ C.,X* Y^ +C35Xy'» +C,eY' 



'84' 



•(5) 



[0 0 4 5] ±l3a*ffi®J±s X-Z®s 

xo^s;^i5uJi^:^T0t■rsc:^:t:J:o■t^ Y-z 
li hW^ttMrnmifi 1 W#^£-r S S S ffl® «t s . 

doio^esfflistts- m^ii. ±BB^g^(4)^r*v^ 

TJis .C2x C5. C7s C9. Ci2n Ci4s Ci6s Ci8> 
C2(h C23^ C25s C27n C29^ C3i> C33. 035- • 

[0 0 4 6] Y(D^m»im^±XOlZi-^ZtiZ 
<t^T> X-Z®i:¥ff«:^»®*sio:eit#4SEl-2)S 

«iC(4)C*5VNTtts Cs, C5^ C8> Clo..Cl2^ 
Ci4s Ci7v Ci9^ C2ix C23x C25x C27n C30^ C 
32x C34s C36- • - <D'&m<Dm&L^ 0 tZt ^ Z tIZ X 
^ TJi^-r 5 d t AS oJtlT' S o 
10 0 4 7] * fe±83*fl!r>®o:5[p]tDMn*-:54^^S^ 
z 



i:W56:^»lit:j^bTit^«o<Sili»;?iRittYMi:&|ql 
{3. X-ZH^:¥^T^d:M^K^^B^r^bT^±3t^5^©^S't^:^ 
iRittXMi:&iq)t-r.s::i:TN ii<t»l::J: iJ^^raBte^^ 

[0 0 4 8] Sfcs ±l3^»^(4)tt. ±^<DXolzi 

(4)m©{fe©v^i)»^ts^g^t?^ bt m^<o?fymifi 
[0 0 4 9] *^Bjt*5i^Ts yuxAa5*^.ti5^te>^^ 

[0 0 5 0] 7i-=^)vy-i -jt^mmm^^o^ 



(Cx -xZ+Cy • y2) / [1+ {1- (1+Kx) Cx2 • x2 

- (l+Ky) Cy2- y2} 1/2] 
+ 2Rn { (1 -Pn) X2 

+ (1+Pn) y2} (n+1) 



r(6) 



[0 0 5 1] Cid-^s fiaii:bTn = 4 (4««) i:i>ST-^5. 
Si:. ±IBSC(6)tt> MMbfefc^s ifcS(7)T«fc-rd 

Z= (Cx •X2+Cy •Y2) / [1+ {1- (1+Kx) Cx2.x2 

- (l+Ky) Cy2. y2} 1/2] 
+ R1 { (1-P 1) X2+ (1+P 1) y2} 2 
+ R2 { (1-P2) X2+ (1+P 2) Y2} 3 
+ R3 { (1-P 3) X2+ (1+P 3) y2} 4 
+ R4 { (1-P 4) X2+ (1+P 4) Y2} 5 



(7) 



(8) 
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fziz. u z \-mm^(Dmm:LntMmmi:s^h(o-fn 

a^ Cx{iXW;5lRia]^. Cy{iYIWiRlia*s KxJi 

5o Xip|l];&iPlia*iiiflRx. Y$|li;^IqIiai^i|iSR 

Rx=l/Cx, Ry=l/Cy 

F (X) =Cx •X2/[H- {1- (1+K) Cx2.x2} 1/2] 

-i-AX4+BX6+CX8+.DXlO 

Z = F (X) + (1/2) Cy {Y2+Z2-F (X) 2} 

Y h - ij «; ^®a:, i)jOiC(9)-r^«$n?>o. . 

F (Y) =Cy,-Y2/[l+ {l- (1+K) c'y2 • Y2} 1/2] 

■ +AY4+BY6+CY8+DY10 

Z = F (Y) +'(1/2) Cx {X2+Z2-F (Y) 2} 

g^ Cx{iX«j;&|qjffl^, Cy{iY«D&|Rift^. KjiP3 
^mWi. A. B. C, DJi^JfB^^TfeSo ^j:4b\ X 
W:&|Djffl'^^mRx. YW:;iJiq|fl*itigRyi:ffl2^C 
X, Cytttx 

Rx= l/Cx, Ry=.l/C.y . _ 1 
to o 5 3] /j-xD^^^^^-f >y^s^}::ii. vu-^sa^x 

imrf bfcttsiTiii^T b-t v\' ^mmn^t ltik 

• ndQd • N = niQi • N + m (A/Aio) V4>o"N 
tzizU NtiiHOEmcDmm^i'VM ni (nd) {±A 

Wffiii (*rtB{i) oejf^o Qi (Qd) ttAi* (Wits) >< 

^ (#te-«> b;i/) T-^5o tfcx m=HORttM 

[0 0 5 5] TiOEifi^nAXQ(D2)k^m. -ttut) 
%m2 llZ^s-t^^}Z}^Pi= (HXl, HYlv HZ 

1) S:itlii;-r2.t)f*:>tx *iU^';^P2= (HX2, H 
Y2, HZ 2) ^^Mtt^^m^(D=P&lZj;:^xmm 

= n2- 82" r2-ni • si • ri 
tta^o tzizU ri (r2) tt^SPi (i^P2) iPe>HO 
E®om^©i^lS*T®8Egi (>0) . ni (n2) ttSl 

Jiiif i^mm) tHOE<&a<jiacD. ^sPi (;sp2) 



[0 0 5 2] ^fc. h-iJ>;^^®J3ttXh-U<;;^®i: 
YV-^)^ifmifi^*). ^n^n»JOifi(8). (9)HJ:t) 

(8)T'^a^n-5o 



•(8) 



•(9) 



AI^:e®3fc©^!^^^&lHl^TbT'i:>S^ii^^^:bTiSi^^ 
#s ■^tlJ-:i^^1^©^fct•ov^Ta:5iS^^l&o»r^fc^:bT3lii^ 

S * D 7 ^ V ^md=^ t bTSMMfltttTi^O ^7 A * 

[0 0 5 4] ^*3. ^^BJlCjfeJtS^D^/^^-f i'^l^ 
^•t * iJ'^ A ( H O E ) 'mXT<D J; -5 

ai-5o 02 Iii5|s;^B§t:fe{t5H0E.<fe^«^5t:ii) 

©s^HT'^So '^-r^ HOEstAftTbs ^e)tj<rai 
■ri>iS[*A©^fia;isa;(i, ajp?K«Ao=HWLic:^b 

T^S^fLS H O E]a±•7?©3tl^SM|||S«(j&ffll^T^ 



•(10) 



=HV2Ji^©jifT:&l^^#i«:1-S?f^-efeS. z:©^ 

m}^%m T-fe5J®^l3. REA 

HOE©^«i:b-Cs S«iiill# i^rn^) fcHOEifeS< 
!SEM©H*T*ni (n2) ttv V>X7^-^4'T-H0Effl 
/bsjlbTV^-sa^M©^ ;^Pi (;i^P2) i^^^-tim<Dm 

[0 0 5 6] -^flg«t«-grs HOE ?&®!jg-r5l^©#!S 
* i: W*3fcttJ*@«^ {±PI ^ V^„ i ©®^© HOE© 

Poly m^^^?^Q\zmi>%mmmm ^mxxm. 
(ii)-esi3i-cfcAJt?ts. 

$Q=$Q2P+$QPoly (11) 



(9) 
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j = { (m+n) 2+m+3n} /2 

[0 0 5 7] ^e.t)t#ISfi-©{Sl:A»6.> ;)tES^Mi{a> 
$Q=OQPoly 



[0 0 5 8] WTts H0E*^il^5«|fif ^7^-^ 



iKt) oo 10 0 

2 15 0 -7 5 

HOE : 

HVl (si) =REA (+1) 
HV2 (S2) =VIR (-1) 
HOR (m) =1 
HX 1 = 0 , HY 1 =-3.40x 
HX2 = 0 , HY2= 2.50X 
HWL (Ao) = 5 4 4 
Hl= -1.39x10-21, H2 = 
[0 0 5 9] *^0JtfflV^:2)^*«M:^^Di^5Affl 

ft**-€^tl-€'iT6 3 0 nm^ 5 2 0nms 4 7 0nmCDL 
»C,»a[:^±5nm~l Onmgg[K:^fefc*)CD*ffil\ fi»J 

V ^=7 AiH^©fdl±^Jt«acDXt*^^ 5 8. 0 • . 

lel«f^JS^&5 8. 1* i:bfcJ®^©|5]STS&^*02 3~ 
2 5 ^Nfo El 2 3 , 2 4 l±?SS*^ 5 2 0 nm<Dtt]±± 

AW^ t jpf-r 5 iH]ST?ai*x 02 5 ttSESt ^-r 5 

[0 0 6 0] 02 3, 2 4J;t). jSfi5 2 0nm®W± 
±)tiitiiAW^± 5 8.0° j£M-Cttiil8 1 0 0 

R5 2 0 nm± 5 nmSft©|gfflT-J±^i(?;&SWlHlJTJa 
tr^o ^tz. ^©^tC^2 7'UXACD^2-2®T-S 

m^tixnmimmt^tiif^Am^xmr^ t ^®ftii± 
Al^^l 5. 6° xxmt?>i>(Dtt^o m 

2 3 i ±I3Xifi3J:V|5i«r^SeDi|#ttS:J$ofci4i® 



109 , HZ 1 =-3.40xl09 
10 , HZ2=-7.04X10 

-8.57x10-5, H3= -1.50x10-4 
AWbfcidi*5 2 0 nmOiM±^>t«a{i[H]lff?a**s(£ 

[0 0 6 1] 3&:4b\ ^s&cDSl^E^?'JCDs^iBJti5l^■r^l^ a 

Wj^S 8. 0" $:#«S;}^Di57-^Al::M-r-5^1®AM 
A*t^2 3. 6° S:«:i»S7}^Di^5At^-r5^ 

^•rs^ 3oAi^^llEi:1-So 

[0 0 6 2] 

mm^^^(omimtz-^i^xwimir?>o «:43^ ^mmm 

tami (xttBj2,^jK?) 1 4) ©tfi/t^ (isig«iB«©SE 
iHi4"t^teffi) A^e>^i 7''jXA3. ^27'';xA4. Pi 
m.m<m=?-h bri^tt e.tL:fc l c d 5 (xmt^^^ 1 

3) ©4"i:>t3MS^ti^T'^S-r5. -?^bT^ lfl±i)fc^ 
2 1 :7'iJ XA 3 ©l?{tSiaffl!l©iai:SEMt-S *-e©ifi 

bs xi;xA^^tfie-rs#®©{s-i:>iai*i©!pii);&Y 

git) 14) ©4"C»t:C©^#.IF>©®^i:-r5. ^bT> 
!M±±3feJ^2ASWtHlfil (XfiB^S^igft) 1 4) A^e.L 
CD5 {5l.\mmM=f-\3) tgS;5|fii^Z$iIi©iE:^ 
rqi> LCDS (XttlS^lg? 1 3 ) Y«l©;&|Rl 
*Y^®iE;&[pIx Y!Sii:Z(|!ii::6^^*«fig1-SX$ili© 
x$i!i©i:&iRi t^n^n^g-r So 

[00 63] §^^JT'li. ^ 1 XU XA*Si 2 X 

';xA^i^©Y-z:5F^l*lT•^l'C»S:^T^:o■r^}?)^ t 

^lX';XAi5J:V^2X';Xi»C|fi;Jt6nS§laI 



(10) 
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[0 0 6 5] *^Bj§T'^V^^nsefiEffl®®iS® 

[0 0 6 6] @fiffllS©^fe®^«iti:tTx Ze 
rnike^JM^A^^So 3£Dffi©Jf^Wi<>:S(12)K:i 
^^mt^c ^©^«iC(12)©Z$flli^Zernike# 
JBSC©S!llli::feS. lH]i|E^N^I!r»®©^«tts X-YiBl3M 

•r?>z$i6©iS$©gi^^iT'^»$ns R{ix-Y®i*i® 

Z liliiP if) ©EgKIs A li Z MiJH D ©:& tiL^T' Y WA^ ^ iJ o 
[0 0 6 7] 



[0 0 64] ^]i^n^[alc:•ov^■r^i^ Mji&ir^mu^<Dm^ 

■?©iB©iaiI^4ffi©<S't»a (Xttj:*|pi. YHiil);^ 
[Ris ZW7JlR]*-^ti^nv X, Y, Z) i;^ ^©^©4" 
/Wift (glSd^fflt:oV^T{i^ ±tB5t(4)©Zlp|l|) ©X 

Ml, YW, zfiii©-?n^n*4''t»J:-rsffi^^ (-^n-? 
na, yS, r (° ) ) iiifi^^^nn^^o ^t4b\ ^© 

a-^^ ai:/3©IE{i^n^-n©$ft©jE:^|q)t:MbTSHt 

-^©ffes ^]B©«4i4SN mmm. j«fi©H«T 

X = Rx c o s(A) 
Y = RX s i n(A) 
Z = D2 

+ D3R c o s(A) + D4R s i n(A) 
+b5R2c o s(2A) + D6 (R2-1) +D7R2sin(2A) 
+ D8R3c o s(3A) + D9 (3R3-2R) co s(A) 

+ D10 (3R3-2R) s in(A)+DiiR3s inOA) 
■_ +Di2R'*c o s(4A) + Di3 (4R4-3R2) cos(2A) 

4-014(6 r4- 6 r2+ 1) +D15 (4R4-3R2) s i n(2A) 

+ Di6R^s in(4A) 
+ Di7R5cos(5A)H-Di8 (5R5-4R3) cos(3A) 

+ Di9(10R5-12R3+3R) cos(A) 

+ D20 (1 0R5- 1 2R3+3R) s i n(A) 

+ b2i (5R5-4R3) sin(3A) + D22R5sin(5A) 
+ D23R6cos(6A)+D24 (6R6-5R4) co s(4A) 

+ D25 (1 5R6-2 0R4+6R2) cos(2A) 

+ b26 (2 0R6-3bR4+l 2R2-1) 

+ D27 (15R6-2 0R4+6R2) sin(2A) 

+ D28 (6R6-5R4) s i n(4A) + D29R6s i n(6A) • • • 
• (12) 

33:*5^ ±lBtI43V^■rx:3^|q]trMI!rv^tffii:bT«b;to tz 
3«u Dj, (mi±2ti±o5iE») tt^fs-efea. 

[0 0 6 8] *fc> |5HK|^MI!Pffl«tgSft®©B«lij*J 
Z = 2n2mCnmXnYn-m 

tzIzL^ Zn«i2;©nAS0~k, i:jitt£©mA50~n^ 

[0 0 6 9] ia^*fi;gaffl® (^r*|!p®<£lo©5^ 

(i4)CJ;t)^g-r-2>J®^«ix ^©^?!r»ffii::i!3^-rs^ 
fr><3£^&x;?i^t5R«>SJ®-&ttx x©^»»:a*oi:: m 

Z= (Y2/R) {1-P(Y2/r2)} 1/2] 

+ A4Y4+A6Y6+A8Y8 + AioY10. • • 

(14) 

tzfzu Yttztaie)S::)^iqiT'ifet)> RiifiWffl^s^ m^^tz^^^mxmimifimM^n-c\,^^ifi. ±13(12) 

PfiRtll^gfc^ A4. A6x A8^ Aio{±^f3«ia^^8!f ^^ (13)Si<£ffl^^T4,lRMS©^^ffl^«*s^#e)nS®^iM 

[0 0 7 1] *^B^©^M0aT'{ix ±iB(4)^^£ [0 0 7 2] 



©^(13)fcit3^e-r53i:*jT-SS. ^O^S^(13) 
© Z iliAsiHlilE^^^lft;®©?!!! i:*: S , 

(13) 

^■rs*f?i»14?feY*iRitd<to§®^{4s Yo^ls»:ii?£ 

013 (0i;l«s Y$t!(i>IIR©^Si['fe 0 Hl-i.) tntiX 
[0 0 7 0]^fes lHl^£Mfr#a^ffi©ff^tt{ii*JS(i4)t 



(11) 
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-f :^OJSE«l 9 . 6mmx7. 2inmT\ ^itAM-t^- 
Zk¥*iffl^l2. 5°s Sifi^il^Q. 4 4"T-$)!5, 

ti^-r SBM^^^g^-r SB^^S^^^i: LT L C D 5 iis 
A4i:^ lll>^';XA3i:||2 7'UXA4i:£DP^tj3fe^ 
bT^*«S*:Di^^A (HOE) 6i:&;SbTV^ 

T^ LCDS t«^>^nfeis^^$ristg-r2)fcton®B 

1 L c D 5 \zm^m^x:im m.%mMm) ^ 
^-^to^xmrr^Lhi^-tho :)t#l^S:^^bT*rm 

lli 1 i; L C D 5 J: SJie^JteESrt ^iitr)fem^^ 1 

C 0 0 7 3 ] ^ 1 XA 3 tt^ ^ 1 - 1 ® 3 1 
-3H33?&*bT0NSo ^l-l®3iJi, mm\ZWM 

bfet^icii^©3ifi^S:^swu m\%^tfi±mMm> 
■^m&-^-^^±m.mmxmm.^nx\.^x. mitm^m. 
}hmm:^mz(DRmmh\yxmm^nx\^ho 

[0 0 7 4] ^l-2a32^±^ ^l-lB3i^£J^tfffi 

^T•^2X'JXA4^l^g-&bTl^•5o ^1-20532® 
1 1 (DxmnB.xxm bfc 1 1 1 iii*«M*u 

^/7A6{rJ:^3^03fcm*lHISTSI^bs ^ltmif'm2 

(oxm'^m.mim 3 ©A«^g[T- Al^ b^ t ^^\i{m 

S D A 6 1:: i ^ # -5 i -5 1 flS^ 

$nT*3Ds ^l-2iB32^i^ ^l^«<&^$-&-§) 

io^m\mRii^2(DxmmhLxmm.-^nx\>^hc w. 
i-3H33i±. ^mmzMM^iixx^x. %\%-^-^ 

Si@^-&Sf^ffl*W-r5> ^lOAWBiibTfll^^n 

[0 0 7 53 m2X'JXA4tt. ^2-lffl4i. SI 2 
-2S42<£«bT05o ^2-lffl4itt. ^IXUX 
A3©^l-2iii32i:^|S]tiLgtiBffi$tu 

D A 6 ;&^5l5^T•^ 1 X U XA 3 1 - 2 S 3 2i: 
jt^bTl>?>. ^2- lH4iO®±ttt^l XUXA 
3 1 - 2 Si 3 2 1 ftS t) MJ? e>tlfei*S^* □ ^7 A 



3 O AI*:^ST* Alif b fc § t D ^7 A 

6 fc: J; t) ^0)tm<fe3iii^-&?) t«^$nT:fc t)^ 
^2-l®4iii. ^lj>fcm^'>:a:<i:4)2I13©i^-B- 

h^m^^th. Ai^®2it^•Sirmffl^:bTfii4^n■t^^ 

So l|2-2H42tt^ ^2-lH4iSrJ^CIlii:H:S?* 

€>s SI^PhbT«^^tlTl^■5. ^fe^ ^IX'JXA 
©Hi -2®32i:ll2XUXAOSl2- lta42i:ttia 

[0 0 7 6] f*^M4^D^*^A6<±. ±ili©J:dl::s % 
1 1 © Al^^aT-AW bfe }L 1 1 J±^©:>fe^S 

(bIStSW bv W, 1 2 © AM^a^y:^ 3 ©AW 

Al*bfci:ttli. l^-rti*>^©^**iilii^-& 
5J:atJfM-rs^:i:l3j;o,T> §llXUXA3©mi 
- 2 ® 32*^11 1 ^*4Sit-r i:Sil^-e-Sf^ffl 
J:*«tamsi:±t{3. ^2X'JXA©^2- l®4i 
ASH 1 ^«*'»S:< i:*) 2|lISii$*5f^fflSWrs J: 

[ 0 0 7 7 ) ^ bX^ =&»?II^J©®^3t^^-C•B:^ L C 
D 5A^e)Wffi^nfe!ei:)fe^tts mi-3®33^2Bi 
bTHlX'JXA3©t*)g|3fcAS^bfc^^ HI -2® 3 
2{-li!i ^nfei*«S4^D^^ A 6 {iMbH 1 ©A 
*t^KT-AWbTi*:iSS3fvD<>'^ A 6 J: t) HSfSftT^ 
tU H 1 - 1 ® 3 1 13^ b±Slf Bg|^^ fc Ai*^ 
«TAI>fbTHl - ia3iT-:^Si!f^nv Hi -2® 
3 2tlftS t) f'd-lt e.nfef«S:4^ D A 6 {i^-f bH 2 © 
AIJ:^mT-AWbT<*«M4^D</7A6^3SiibT^ H 
lXUXA3A»e>-mMtH$nSo -fffl^s Hi^fcm 
ttv H2Xi;XA4©H2- lffi4i<&3g3ibTH2X 

ijxA4©i*iajfc:Ai>fu H2-2a42-esiif^ns 
H 2 - 1 a 2 1 teas t) M»t e> nfci^asT}^ D ^/-^ A 6 1 

bH 3 © ASf^KT- At* bTi4«S*D A 6 Sf8 

ja-raci:t:j;oTH2X';xA4*e,*rtti^nso -e 

©^^ HlJtmtts Hi X';XA3©H1 -2B32^ 
^bTHlX'JXA3©|^g3tAitU Hl-1®3 

lt*tb±SWl5g^^J; t) ^>\^-^\^XU^&XX^\.X 
H 1 - 1 a 3 1 S:3Sii-r S :i J: o TH 1 X y XA & 

[0 0 7 8] 4c:fe\ *^BJ©^fi»JCi5V%Ttt. I^ifc 
^^tbTBJBJt-Sitii-rSASx ffi^>fc^^©^®t 
LCD St^^TJS^I^^^l 3SriBgU Bia (^^aiBm 
l©CiS) ti^A»e,Ojt^©a^5$$:g^sB^S^iaEt) 
1 4SffiSr5c:i:K:j;Ds fflltJfc^^i: bT«fil^5 
ClilAST-tSo ^©a-^ttt. B^S^ig^t) 1 4*ffiiab 
tzmi-iftifis 'Ptii<t^. HlXUXA3©Hl-ia 
3itJ^b±SiJBg^^i t) 4.'J^$V^A»^ST'AMb 
H 1 - 1 a 3 1 bTH 1 XU XA 3 ©|*iat AIJ 
bfc^s HI -2a32t3|£f){^lt6nfcf*:ffiS*D^ 

7 A 6 bH 3 ©AW^g[T- AU \^xtmm7i■^v^'7 
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©rtaSllAMU ^2-2®42T-Slt$n> ^2-1 

® 4 1 cfts D ft It ^ nfci*?a^*D 6 t^i* 2 
h <t -3 T ^ 2 7* 'J X A 4 Mm ^ ^ 1 7- U X A 

3 1 - 2® 3 bT^E^ 1 XU XA 3 ©rt 

gpt AWbs ^ 1 - 1 a 3 iCMb^iJiss^^*^^ 
fzXMn&-^xm\^-c^ 1 - 1 ® 3 i-e^M^n. ^ 

1 - 2 ® 3 gl^Si »3 Mtt ^ nfef*«M*D A 6 t:M 
b^ 1 ©A*f:SJKt-A*rbT*MIM;t^ny7 A 6 Kit) 

lasfsw^n. ^i-3®33*sii-rs3iiirj;o-c 

§1 1 XU XA 3 &MliSbTtift^^ 1 3 t#*^n5 .td 
R, G/B®3S'S:ft!it)^«3-&t:^fi!t^^'C**'^ 

[oo7 9imiMM' 

A3©LCD5«!l®® (mi-3ffl) SsA^eStt® 
tls ■j*^S^"t3>7 A i6*s|i tjf'd'tte.nfe®^ (ig 1 - 2 
Ij) 32*^^1813. BS^©B -(i i - 1®) 3i*iWtt 
H ^ 2 X U XA 4 ©{*i»S* D ^7 A 6 ASfiS Dfttt 
e5nfcffi,(^2- 1®) 4iiS¥®{3> SM® (^2- 

2ffl) 42*5SSfflHl=^-^*T'-^*T'^4^^"^^^^'' 
[ 0 0' 8 0 ] ifets H 1 I^«aj©mffi7*-^ ^ 



«FF S" l±glSlffi®S:TibTV^?)o 
FFStt^2^JffiW:::fe''^t*)l^b<efifflm7i^ 

C^ elJRM^St-iRM0^fe03^'^^^^n7^^•ro 02 ■ 
;Jfqiiii^A5-tfn$:iia±Jt«t©Y:&iRl©ffiJR^N W)^ 

(e)l±xlE:&iRift:^iffl«> Yft:^|qia^iii:ft*®^ 
iy6!la©Y?^|q]©1iJR^^ (f)ttXiE^|qi«;*ciii^s Y 

XiE;&i^S^iii^> Y^l^1ii^*^->?f ^a2.;3EJt«a©Y 
:)5lqi©fitJRM> (h)ttXiE:&[aft;'ciil^; yt^IrUB^** 
-ifp^®^i^ife©x:&ifii©1iJRS^ (i)(ixiE:^i^« 

(j)ttXiE5&i^S:^ii^s' YiE;5i9gi^li^4ffl^ 
±jitfS©x*i^©«JRSs '(k)ax:5iqiiSi^*^^fD>. Y 
lE»iqi«2^ffli^^a^5'i^t*'^®Y:&iRi©«|iRM> (Dtt 
Hilsnm^tf-^^-s YiE;5lRiS:feli^*as,^^^^®X 
:)^lea®«^ltxM*^bTv^2).■ ; 

[0 0 8 1] ' , 



1 
z 

3 
4 
5 
6 
7 
8 



FFS[1] 
00 

FFS[2] SMn 

00 

FFS[1] SM® 
FFS[3] 



1000.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 



<i't>(i) 

ji'C»(3) 

^^'^^^(4) 

ti'C,»(6) 



1.5254 
1.5254 
1.5254 
1.5254 
1.5254 
1.5254 



56.2 
56.2 
56.2 
56.2 
56.2 

56.2HOEL1] 



[ 0 0 8 2 J 



FFS[1] 

C4=-6.0104X10-3C6= 9.1100x10-5 C 8 =-1.5842x10-4 

C10=-1.7049X10-4C11= 6.3575x10-7 C13=-6.0406xlO-6 
C15=-3.6632xlO-6 

FFS[2l 

C 4 =-1 . 2130 X 10-2 C 6 =-9. 9971 x 10-3 c 8 = -7. 4549 x 10-5 

C 10 =-1 . 2694 X 10-4 C 11 =-8. 7389 x lO"? C 13 =-2. 3953 x lO'B 
C15= 3.7046x10-6 

FFS[3] 

C4= 1.7111X10-2C 6= 7.1662X10-3 C8= 2.4123x10-4 

C10= 1. 9024 X 10-4 C 11 =-3. 9336x10-6 C13=-5.7465xl0-5 
C15= 5.5849x10-5 
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[0 0 8 3] 



[0 0 8 4] 



H0E[1] 
HV2=REA H0R=1 
HY 1=0.0 HZ 1=0.0 

HY2=0.0 HZ2=0.0 
HWL(^1J1)=630 HWL(^2^)=520 HWL(^ 3 Jl)=470 
H 2 = 3.3746x10-3 H 3 =-6.1798x10-4 H 5 =-1.4637x10-4 
H 9 =-8.8053x10-6 
H14= 1.8705x10-6 
H20=-l. 5302X10-7 
H25=-3. 6905x10-9 



HV 1 =REA 
HX 1 =0.0 
HX2=0.0 



H 7 =-1.2875x10-5 
H12=-2.0469xl0-6 
H18= 1.6211x10-7 
H23=-l. 1146x10-8 



H10=-2. 8572X10-7 
H16= 6.9658x10-8 
H21= 1.7543x10-8 
H27= 3.4689x10-9 



X = 
a- 



0.00 
1.70 



ii'C^[l] 
Y= 0.00 
/?= 0.00 



7 



28.00 
0.00 



X: 

a- 



■■ 0.00 
:-15.02 



ii'C^[2] 
Y= -0.14 
P= 0.00 



7. 

r ■ 



31.25 
0.00 



X: 

a- 



-- 0.00 
=-15.78 



ii'(l>[3] 
Y= 2.92 
i9= 0.00 



33.95 
0.00 



X: 
a- 



■- 0.00 
=-15.02 



ii'i^^[4] 
Y= 0.00 
iS= 0.00 



7. 
7 



31.25 
0.00 



X: 
a- 



0.00 
-78.98 



{i'C«[5] 
Y= 19.02 
0= 0.00 



Z 
7 ■ 



28.48 
0.00 



ii'C46] 
Y= 24.18 
/?= 0.00 



I 0 I = 68.57* 



Z 
7 



X= 0.00 
a =-68. 57 

[0 0 8 5] fkfPi-^ 
^{fiC(l),(2),(3) 
[0 0 8 6] ^^M2SM 

A3©LCD5fflfl£D® (^1-3H) 33i)JSfidfi® 
fc^ fl^S5^D^7A6i)Sft!it)Mtt^nfe® (^1-2 
W^^-^ 2 



29.09 
0.00 



^"OmhUtzM (^2- IS) 4ii)S^St. SJW® 

cm 2-2®) 42i»^eaast^^^^^^?^^fig$^^■cv^ 

[0 0 8 7] ^2^^jCDS[fi67*-^^^-r. 





oo 


1 




2 


^f«®ti] 


3 


CO 


4 


FFS[1] 


5 


OO 


6 





Sit® 



®psp 

1000.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 



(i't^d) 1.5254 56.2 

{i>C«(2) 1.5254 56.2 

(i'll'O) 1.5254 56.2 

ii'W2) 1.5254 56.2 

{i'C>(l) 1.5254 56.2 
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[0 0 8 8] 



[0 0 89] 



[0 0 9 0] 



[0 0 9 1] 



7 oo SMM 

8 FFS[2] 



0.00 U'Ui) 
O.OO ti'C>(5) 
0.00 <i<t^(6) 



1.5254 56.2HOE[l] 



-120.00 
k=4. 8010x10 
a =1.3924x10-6 
d =2. 4164x10-13 



b=8.1209xlO-9 c =-5.1194x10-11 



' FFS[1] 
C 4 =-1.0261 X 10-2 C 6 =-1.0540x10-2 
C10= 9. 0440 X 10-6 C 11 =-1.5109x10-6 
C15=-l. 9481x10-6 

FFS[2] 

C4= 1.8624X10-2C 6 = 2.5059x10-2 
C10=-9.9236XlO-4cil=-8.6285xlO-6 

C15= 7.2175x10-5 



C 8 = 3.1870x10-6 
C13=-5.4488X10-6 



C 8 =-4.1232x10-4. 
C13=-2. 3343x10-5 



HV 1 =REA 
HX 1=0.0 
HX2=0.0 
HWL(^1B)=630 
H 2 = 4.1079x10-3 
H 7 =-1.9337x10-5 
H12=-2. 6280x10-6 
H18= 5.5989x10-7 
H23=-4.0539xl0-8 



H0E[1] 

HV2=REA 

HY 1=0.0 

HY2=0.0 

HWL(^2ji)=52C 
H 3 =-4. 1970 X 10- 
H 9 =-1.4384 X 10- 
H14= 3.3787X10- 
H20=-2.1433xl0- 
H25 =-1.7457x10 



HOR = 
HZ 1 = 
HZ 2 = 
HWLd 

4 H5 = 

5 H10= 
-6 H16 = 
-7 H21 = 
-8 H27 



r 

=0.0 
=0.0 

^3)i)=470 
=-2.8031x10-4 
=-4.5594x10-7 
= 2.9880x10-8 
=-3.1723x10-8 
= 4.1484X10-9 



X= 0.00 Y= -1.81 Z= 28.00 
a= 3.12 /3= 0.00 r= O.OO 



X= 0.00 Y= 0.00 Z= 30.80 
a=-15.55 /3= 0.00 r= 0.00 



X= 0.00 Y= 1.26 Z= 33.34 
a=-14.09 /3= 0.00 y= 0.00 



X= 0.00 
a=-15.55 



X= 0.00 
a =-82. 53 



«i'a»[4] 

Y= 0.00 
0= 0.00 

Y= 20.30 
/?= 0.00 



Z= 30.80 
y= 0.00 



Z= 28.99 
7= 0.00 
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X= 0.00 Y= 24.98 Z= 28.56 
a=-69.03 i5= 0.00 r= 0.00 

[0 0 9 2] ^{^t^^ 
*<^^(1),(2).(3) 10 1= 69.03° 

[0 0 9 3] mammm 

[0 0 9 4] ^i3)tt^-A;:^7•U^y15'7tt^ ^IP^'JXA 
gp^- 3 cDUl - 3 B 3 3 i: L C D 5 iiOratES^nt 

mmm^m (led) i o*si£»te>nTv>So ^ltx 

L E D 1 0 ct »3 *ftb^ nfc!!SB^)fctts (iifctS 9 ^^n^ bT 

CD®A»e)*rtlibTs LCD 5$:^JJ-ri). LC 
D 5 J:oTifi)®(i)t^;9-AKi^^n 

3lbT{S^tf-A;:^X'; >y^7*^e.t*t±5bT»l7"'JX 
A 3 CD^ 1 - 3 ® 3 3^:: AM-r -S o 
[0 0 9 5] *IIJE^J-eH:sJglX';XA30L 

cD5{i!io® (^1-3®) ssAsesfflBi::. w.m.m 
3i^Di^7A6isft5!3ft»te)tifca (^i-2a) 32*^ 

5EM?!5^^i*®i3. ^2XUXA4CDttfl[S:i^D<>•^A6 
*ift!it){tlte.tlfc® (^2-1®) 4i*S¥ffiK:. 

®(^2-2®) 42ifismmmyz^n'emm^tix 

V^So SMH (^2-2®) 42tB:s 

A 3 CD^ 1 - 1 ® 3 liiSttUn 1 i:©raK:iHS^nT*i 
t)s ^1XUXA30B1 - l®3ii^e)lttti^nfc^ 
^©JRS^MjE bTlJaJBi 1 i a t&^TU 

•So 

[0 0 9 6] ^AMM 

T'feS. *llffi^J03t^^lS(ix ^lXiJXA3*s. ^1 
- 3ffl33i:^ 1 - 2® 32il®F^©^K4't*U-rX'J 

XArtroig 1 )tm4SM-r 5® 34*iae Lxm^^n 

TV^S. W¥«'Biif®**7XT--e&fe*A-g|J 
til lifi. ^lX';XA30^1-l®3ii;|Jtt5llSl 

[0 0 9 7] ft*5x ^mmmxOi. ^1XiJXA3©L 

cDsffls®® (igi-3®) 33*sesft®t, imm 

^^ti^7A6ifiH^*)it\fhtltzm (^1-2®) 32^ 

¥®tx mm(Dm (^1-3®) 3ii)Sgsffli®xH:i5i 



mMmmmiz. m -sssshni -2®32i:©p^ 
©^{{Stt^t^^si >T X u XArt©^ 1 i>tm<£si>rt-s® 3 

4ASSSft®tx |g2X>;XA4©i*«S*D^7A6 

4^ft5!^f^f^^^nt® (^2-1®) 4ii)S¥®{3. ss* 
ffi (112-2®) 42#g*iffiffli3-^n-enffM^nT 

SW® (^2-2®) 42{3tt^ 
[0 0 9 8] ^fS^ffiggil 

6 SySfi«JtipA»5^3t^lR©3tll!l*-^tr Y - ZMfSM 
T'S)*o *^^»JO^te^»tt^ ^2X'JXA4A^ ^2 
- 2 ® 4 2i:ll 2 - 1 ® 4 1 h®F^©*E§4'^3*l^T X'J 
XAI*)©^ 1 ^m&^W-r -5® 43^&@Ba bT^fife^tl 

[0 0 9 9] 2|s:||^fE^lJT'^i^ m 1 X'; xa 3 ©l 
cD5fa®ffl (^1-3®) 33i)Sgisft®t:. imm 

*D<y^A6 3!)S|£t){rftte.nfc® (^1-2®) .32*^ 
^®t:^ ttffia©® (^1-3®) 3iAsgSffi®XttlHl 

mMmmmi:^. ii2x«jxA4©*$ias*D</5A6 
*si£t3Mij-e.nfe® (^2-1®) 4ii)Sip®t. £M 

® (^2-2®). 42*5@Sft®t> ^2-2®42i:^ 
2 - la4l^:©M®JfcBS4'fc*5V^TX';XArt©l|l 

3ftm45ftf-r s ® 4 3*s g s ft® t ^n-enjFM^ nt 

Al'>X12*^ ^17'';XA3®^1- 
lffl3ii:iti±Slfil t©StES^nTV>5o 

[0 10 0] 6 l^«E.gi| 

*^B^©3t^lS©^6»5E«?'J^&E8t:^fo E!8{i^ ^ 
6 |li(i!6fi»)(;*^*^i.j|8SS?t^lR©AM?fe^ty Y - Z Wr®H 

XA 3 U^t^TH 2 XU XA 3^t|qliPdit«^^ 
2itmi:bfci:tl3^ ±IB^mfiaj®^2X'JXA4© 

^2® 42*^. m2^mifi±Rmm^'^^m^rcXmn 

jKTAi*bfehtt:e-t©^**St*U m2jfc«*s± 

stjisii^^<t>) ^)'J^^v^Al^:seT•Ai^bfe^: 
©3t**fs^i^•B■•2)^sl^®■r•ffifi£^n•rl^^.. sfcx 

^ 2 X 'J X A 4 Og| 2 ® 4 2ffl9 1 tt X U X A 1 6 
e)nT*5?). LCD5il>^)fflf!ISg^OiaA»K:. 4^SP©^ 

^2X'JXA4©||2®42tt> ±I3©J;-53S:±^® 

[0 10 1] mimmm 

i6^j®flifi£t:i3v^T LCDS ^mmm^f" 1 3 mm^ 

1 ^Bjs^g^t) 1 4{3g#is^-rffifi£$^T^ $e>ts ^ 

2 X'JXA 4 AS|*|gli©J^H ^a[i*i:U ^2XiJXA4 
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(Dmm (^2-2®) 42A^x7*-v^;i/^7-® 
im-^m^-) (#%«:Gleb Vdovin, »(}uic 
k focusing of imaging optics using micromach 
ined adaptive mirrors". Optics Communications, 
140,187-190(1997)) ii bTfiSBK^iT'tV>5<. 

[0 1 0 2] Ent.s S2^UXA4{±. 

r-g|S17^iiltVN?., *fc^ ^27'UXA4{±. 7-' 

fc:^^;;7 7-©tSffit<t^tJfa«a51 8 *M*3SXJ±JRffi 

[01031 Xn\£s 7 1 7 

lEbTs ^2X';Xix4tMffi?&Sn^s^i:TN^a5 

1 8 A5|g2- 1(842*^5) lSS^^2>::Sl^^^I£*^^^ 

h L T ffl ?> 3 i:i)ST- ^ a o 

[0 10 4] ^i^. j,:iJiO<t^^t*^B5li<tSjR«3t^ 
%mi^^i^ b^Cftfe CCD -^^7 

[0105] ^cD-i«i: bts m 1 0 caas^^s-e^ 
l®SI«fflOiii^«s^iSS^«K^*®^^'^^* ^^^^^ 

J:'sS^^^»^0 1 2 ir^N-r J;-5 * 
«S^L&jfBaJt^l^l 0 0i:b-Cfflv^t*5t)s :iojgBR^^ 

o 2 ^;b•r«fi!t^nTv^^.o 

[0 10 6] -r«t^t.s iij0a*^S*<*l 0 2tC{±. 
±M(OXofmm%^^i^^^^^^ 1 0 0 i: btfflv^ 

e>n> -^©jgaiit^isi 0 otf&fi-wni^tL.^-^^ 

5*5@as$fL"tv^2)o -f-bts H^^TrNsa*^! 0 2 
utt. 01 o^z5^^■ri^^3. ^■^XLW^x.xm^oi.'b 
ummy\y---i^ 1 0 3tfiS:t^?.n, msTP^s^fl^i 
0 2 4ii?g^oBfi«iin«i*t:'#5<fc^t«c^-cv^?.o 

01 ItS^-TioC. }gBS)t^mi OOCWiiilffiJ; 
^1 - l®3ii:©F^t?b^N*-a509 lASiSS^n-Cl^ 
So :iffl>!jy^-gP«9lhb-rtt. ¥^T¥li«i^ iEi/> 



X^2.V^{iftl^>X®ii5InS:fflV^t^)ctV^o 
[0 10 7] ^fc. «7V-A1 0 3tttXt-Al 

z:i:4st?^SJ^'5l-^i;^"C''^So ;iO<t-5 txtf-:^ l 
0 4&*■r?.«?^^g*^*l 0 2ti±.' njfe^WE®^ 
- K 1 0 5 ^^bt*-^5'X;i/tx:r*^2 >^ b^©m 

^tti 0 6AHi!^^nt*t). t^#tt-©s*^®i 

0 6 40S%© ^"5 YWm(0<S:M.(Di&Wz^^\^ 
T> Bm^lf*« btf- iiA^-r- 1 ?> J: o S. 

01 oo^^i 0 7ttm^Si 0 ecx-f 
2©f*Igp^::^±l!!»i^^6!a^ ^^«ia!§i^©^^s*i^ 

[0 10 8]!&;*5> 

t, g!6#©tr7^;rx'y^^i^BSit)ftitii«iiibt*)<t 

M»ffli:b•C*)<tV^U :3>t3.-^'tS^bTa>»^ 

.y^;^©i!!)i^-^. ^ytfi-^J't^e.©/ 
>v-fe-yi!!)i^sS*S«-ra«t-5C:bt4.J:v^o 3P 

- - i)ve>©«^^m®ii 1 bT*J:v^. 

[0 10 9] ^(i^xamm^i^^^^^^^^- ^® 

^«m^;«?^SStfflv^Tt)J:V^o 01 2lc:^oJtift 

tt; &BSl3^^) bfct^9l4S^-ro ;i©fli^T?«ix iBi« 

5 ^fii^fe^Bs^^m 1 0 0 1 mm^fzm^ 

m.W^'^ 1 0 2*Sbu7 V-A 1 0 8©M/i5-rSBS©B!i:& 
<4ttt:Bit){>j'tt^tLs -^Cmi^V-Al 0 8t{±&*C 
iglggbT0^®J^-5«:«l!ia7l>-^l 0 3*5|gtt^tit 

*3 1) X m.7rmmM^ 102 ^ii?s#©itBaHtii^#^^t- ^ 
?,J;■5^::^t■^-rv^So ^(ommwim^ Qom^hu 

[Olio] *fe> 01 3~01 5J±v *%BJllrJ;SJS 

:pi3^7 4 0 ©^^1ll*5'^1-«l:^^m 01 4 

01 5a:m?A^7 4 OOfllBftfe^p-riSifflBt- 

[0 111] m?:>!3^7 4 o{±s z(Dm<Dm-^. Ji^ffl 

)lfiK4 2**-rsai&?t^*4 U 7T-f><5^-ffl^ 

4 4&^-rs7 7'r>^-3t^^4 3s ^^^;'^-«n4 

5, 75>;;i^i4 6. «B^Ba?s^-^-4 7«S:^i«^x 

* ^ ^ 4 0 (D±mzum^ fitz + >y ^ -«a 4 5 SifE 
1-2. i:. ^ntaffitlbt}i^ffl*f«33fe^?^4 8'fejibt 

-^©7 ^ - 5 1 S:^ bt C C D 4 9 ©tS^Si 
[0 112] c:OCCD4 9fS3t$nfetrf*^tts iHt 
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1 J±«!!ffl*ie 5 2 hSiJf4:t|g|j- e,nT t. J:l^ L^ D >y 

t) li:l|l7*UXA3i:^2:/'JXA4J;§il^T* 

[0 1 14] *C*5s ^tlXS^fi'ttN ^J^DT-UXAS 56D 

I|1SS*®5 6ii:l|2SiirH5 62i:£DF^$r^8fEU 

XA5 5©^:&t:tt> IES:IEIfefc*nfe«*lffiS?#Bg5lc 
E iz^ < BgJt^lS 5 9 ASiES ^ nx I ^ S . 
10 115] Cl(DJ:dtC:ffifi£^nfeAp{7 4 0I±> 77 

[0 116] *:*5. El 5©«lfiftfc*5l^T^ m^mmo 

M^3te^?S4 8fcLTttH#r^|5]|dl)t^»©flblC. 
BJ020®X1JXA3, 4*'e):&S^n4»©^l'XCDJi 

[0 1 17] mzs mi Q^i^mmm.^%^j^t:mi- 

* ^ 7 4 0 a>m^^(Dn^%^Jh 4 8 t . *^BJOIl^ 

^740 ©jiag^#:is 5 9 tm^i^lJi^;^ 

±tiES^nfeJSKffl?>fm=^m4 8I±. iEl^VX*^^ 

:&2oa)X'JXA3, 44»5)5&:S^ni»Oi''f X©^^ 
3t^^3t)^6>«:So ^UTx -^C^lXUXASfcCCD 
4 9i:CDF^{;D— >'^X7'f;i'^-. ap^'l-A h 7 -f 
-^©7>f;i/^5'-5 ii)S|ga^nTjot). ::©}i^ffljt«f 
i^Jfc^m 4 8 1 <t !3 Mm.^iXtz<^Vm.\!i. C C D 4 9 ©IS 
^fflS o±t;:JlJfig$ns. ::©CCD4 9T-S3t$nfc 
W^m-is ms^^gs 2^:0-U r«B^a^>^^ (LC 
D) 6 0±t«^i:bTa?x^n2>. *fcs CL©j!Qa 



^-ig 5 2 tt. c c D 4 9 

h hx%m.ri,tm^m e i mm^'ioa. l c d e 
o{3a^^nfci]ft(±> ^iS3t^?^5 9$^bt:«ffig# 

[0 118] C©g^l®:)t#IS5 9Ji> ?|i:#gl38©|lifE{«l 
1 . 2 iz^^-r J; a i: R]«OJK<g&i$-oli.t» 

X«JXA^#3^3 , 4 i:^©S^^tilffi{ROt:EES$nfe*^^• 
-U>X9 1 t5b»e)*-5o LCD6 0©Wmt::tt 

•^n&SSB^1-SM^;^7'f h 9 2ASiBS*nTV^a. & 
*3> C:tD^^fflJ^it^J^4 8t±fl!l©b>X (iEU> 
X. ftb>X) S:2o®X'JXA3, 4©t)f*{l!|fe2)l^ 

[0 119] c:©J:^{3«^$tifcA^^4 0{±s Sl^ 
ffl^ifeiy^^lS 4 8 . JgBfi^i^l^ 5 9 ■^'>nx^%^^UX 

wm a;SiS:& iqi©Ji^o#M^bAS|i:Bt t a o 

[0 12 0] ;&:te, *m-«±. Ji»ffiMife^t^m4 8© 
A^-^— a5«6 5i:bT^ IE^>X^fciaSbTV^SA5^ A 

[0 12 1] dciTs A-'^-gp^rs^ttrc^ *^w© 

«ffl-ri)3i:t)T-^5o"*«?!lT-(is •?-CDSfe^f*ffill©® 
tt^lX»JXA3©AS>rS3ii:^i:-i.o bA^U Z.(DX 

mm 3 1 A^ifewi-^ bTii't^saa^ nt v ^ 5 >: © 

®*s*^^SuHt:iEa^tLTbSdJ:x fe^f*{l*»e>m 
fcS^s Pb^7 4 0©^li^4'«li>*sg^i»^,-ftLTV^SJ; 

iB;5|pl<fea^bTV>si:®b50*5il^T*feSo ) ^ ® 

si^*-^^Tb$a, ^c:t% *^?'J©J:^^^^ i^^^t^ 

JR©«*)2af*:iia©HAS{g,c,gx'fe-5J®-&ic:H:s *n-gB 
**6 5 (Xtt, A>'^-V>X5 4) «rl9!|tSCIi:A«, & 

i:l5]b®:a:T-JSg<&SJt-5ii:*ST-^MS.bUo **5x 
X';Xi.3©AiJH3it:»i*D<y^7^ 
\iht\X.\^-hfz^^ 7J(:S-©eAt:j;S|llJf©tf-tJ'»:S 
©^{bS:P;5lh-rSfetolC*,s AA-gP«6 5, A^'^-U 
>X9 l^d;IStj■S3^:ASM*bV^o 
[0 12 2] 01 7I±. *^B^tii)Ji^Jfc^lS 

rt11ll©^IR©*rti^^lR 8 2 *^l8fc:i 
•Sffi^Jt^lS?&«?l*)^^©ti^l^©Ji?BI)te^m8 7t 

8 2 . ggg^t^lS 8 7 \tmm K 2 iiDS 
IpI«©J&JS©)t^^Sffll^Tl^So 30f|^|^^tt, 
01 7(a)t?^•rJ:o^r. S?|^1^7 li:. H^m^ 

«$&-rs^®sa7 2 i:. ^©s^i*ii^7 1 t^/is-r 

S®^^^!lSS:^T55:^t:7'::^XD-fey■t^■7 3 c:©tfx 

:rxD-fe\i'-y7 3A»e>ai*$n5i!*^{i^*«^-rs^ 

r:^-7 4i:, ;i©br7^;tXo-fe>v1t7 3i:}gi^^tl« 
^® t IB^-r S V T R 7^ * 7 5 ;r X 
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mmmm^m.yr^^Wi (hmd) 7 a j^i^t^^nt^s 

||i=-W1^7 1®^f^^7 9®$feW58 0i:, ^® 

[0 12 31 ^mmw7 v-r 

ifiibcDtfttK ^j/^-a5«8 SS^bts SlfSffiMi^Jt^ 

r^cDiSami-t. ccD8 4tJ;^j:i5!fc^fi 
^C^g|$n^ ^©W^ffi^ttv Ell 7(a)lo7rittix 
:;^-7'b-fe»/'tJ-7 atriUs ^-i$'-7 4±t:iajt«7r!^ 

VTR7^«y^7 5. br7=:^X'f7,<;7 7 6>f 

T-'J > hT>7 h ^nSo *fes HMD 7 8®iii^a^^ 
(011) lC|g?N^HHMD7 8'Ci»«#l^a?^^ 

tlic 'plH#t^ CCD 84 izi.^xwm^timmM^ 

(LCD) 8 6±K:«^«fei:bTa^;^ns 

[01 2 4] c©J:ol::«fi&^ixfcWI«Itt> 'J'^^v^)^ 
ftiz^ M%)^^m8 0*S|*l*llt®fttt:&lHlf-36^fe**- 
s. ' ■ ' 

[0 1 2 51 iJulc. *l6WiiJ:5'3t^?^*«fi£1'?'^'J 
Xi. ix© J: ^ *:®«Tm^^Stj- i> S 

©as bV^«B£&I21 1 8 tC^N-r. (H'C^:?''J ^-^^P 

l>rUXA37?fe2)o ■0«T^?©iaCAS. gjoJ; 

■5- n ra^BSj^j^f ?. 1 1 wi't^T- 'J X A p ©^ 1 - 1 

g S fl® t ffM^ nfe®^^©M#H D 
i©lHlJft^7- 6 ©S C®EH^3B4:JfJfiEt- 5a©'i>«t < 

[0 12 61 ^e>t^ i©Ill«T^?6©®C*siE:^Jf^^ 

ft:5ff^i;VNofe4o0i*ifti)5*n-?'niii89 0' ctff^^ 

ST^T6©®C©SV^tWP^tfe2) 2aicMLT¥ 

^Tl3i^^$n^ 3©M*!r>fflD45iH]STS?^6©fflcs:&* 
xa:±Tmt: i^-fr stitsc-a-r 2> «t -5 c«-r S :i 
iiASjif * bv^. ^©j;^twrH«. mmxm^^ts 

[0 12 71 tiiaxXUXAPSrWI-SJt^iB 



m©®xtt^"c®ffl*^®*f^J'^§**®®®^'"'^^ 

©®Xtt±t©ia©^Rff!5®**PI-®D©±l^IBS^tl'?> 
v^o ^bXv ;i©MI!r>BDi:lHlffrl^?6©^'^9-0®i: 

(omm.. ±^E^;p]«®M^^^-^?'-i^*^s*bl^. 

[0 12 81 j.:JL±|jiB^bfcJ:-5l3, *^0J©^'#^li> 

i|tWlS«©^SH^^i3«^nfcil^©{ai)^l-Tl3^IT^■rJ: 

[0129] ( 1 ) S«*ia 2 C|B®©ISfi?^^^^t^*5^J| 

^^^(onz. )t#gij*J*iasbfe^h4it^i^i-sgi 

[0130] ( 2 ) t««lM 2 Cf3«©l^^^*l-*''' 
-C^ miBIg 1 XAOliilB^ 1 - 1 ® J^BulBiftBIlli: 

<DWz. )t^gw^Basbfc:ii:^itgsi;-rsi^Jt# 

[0131] ( 3 ) mim. 2 fcB3iK©tl^^^?Rt*V^ 
X. mUW, 1 HiJlB^ 1 - 3 ^Bul3^ 1 
- 21ilcM?)*T'©^I?S4'fcs HuBm 1 %-^t^M\^X 
mmw. 1 - 2®-^i:«<Sit®%«b-CV>«-C .. 

[01321 ( 4 ) ii«iB 2 izmmo:>mm^^mzii\>^ 

Xs mi3^2X«;Xi.*Jv Bul3^2-i®A^?>Bul3^2 

-2fflicsss"e©:y6i?S'+'ts BijiB^ i^m*fiS*i^"C 

[0 1 33] (5) El*lI2ttBiffi©m^i^^*t-*''^ 
T> BulB^ 1 ^ 'J X A©liII3^ 1 - 2Si illiilBm 2 X U 
XA©tuf3^ 2-imt1fi. '^tCX'J Xii;®Jf5tt^¥B 

[0 13 4] (6)^^2CI3«K©«i^3te^5Rl^*5'''' 
«il3B 1 U XA©Bui3ll 1 - 1 ® i: Htil3^ 2 XU 
XA©Bui3^2-iai:*^^ i±l3XUXA®}f^$:ffl® 

[0135] (7) ±13 (5) X«i (6) «3fc©iS« 
^^^3^^34^V^T. gll3^1^'J^'i*i^fflg3^2X"JXA 
h©KtaSDott^tLfc:iJ^D^7 7'f ^^'^^^i^ 

[0°136] (8) i««IIl. 2. ±13 (1) ~ (7) 
t|3m©liS?83te^m^c*^,^•C^ aul3m l XAOhuIB 
^ 1 - iii©fflB>K*5eSffi®?B«'^«5^!£^^i'"C'''*^ 

[0 137] (9) il#Jil. 2. ±13 (1) ~ (7) 

^ct3ffi©^isfi^^^t*''^"c^ H«53ii 1 ^ xAoi]i3 
^ 1 - imcomm^'sKifiEmMm^nMii^^xm^^f^'X 
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[0 13 8] (1 0) 11*112. ±IB (1) ~ (9) O 

ttt-mmm(D'p't^tt:^^mmii±±t>tut l. mm 

40. 0 (")<|0|<1OO 

[0 13 9] (1 1) ±S3 (10) izvam(Dmmi/t^?h 

t:^3v^■r^ ife©*{'^^(2)S«s1-5J;dtiilBil^« 

60. O(°)<|0|<85. 
[0 14 0] (1 2) ±13 (1 1) lr|B«Oli^^^m 
t*5iNT. »:cDlfef'fS!;(3)*J5iS-r5 J:-5ttulBIi^« 

65. 0 C ) < \ 9 \ <7 3. 
[0 14 1] (1 3).,S»«li2. ±tB (1) ~ (1 2) 

XAotsiB^ 2-2 m^iftmifim.m 2-2 stM lt± 
[0 14 2] (14) ±iB (1 3) iztm(Dmmift!^m 

t*5V>T> BUIB^ 2 7" U XACDmilBm 2-2 ®{H!ltifcS: 
[0 14 3] (1 5) SuSBI§*ii2. ±83 (1) ~ (1 

[0 14 4] ( 1 6) ±13 (1 5) ttBHSOKSB^^S 

[0 14 5] (1 7) ±13 (1 5) Xtt (1 6) l^IB® 

<Dm^&mmm^m^^s.iziiu-c. m^7.\f-i3-si 
[0146] (18) mtim^m 3 \z%m(mm^^m 

t:*5^^T^ Bul3^ 1 :7'U XA©mii3^ i - SHiiHulBJi 

[0147] (19) mBm^m s iznmoimtft^w. 

t::fev%T. mfim 1 7*'; XKOm%&% i - i SJ^BylBB^ 

[0148] (20) BulBiS^Ji 3 l3i3®OfSik^^^ 
t:feV^Ts Bul3^17'JXAASs SulBm 1 - 2aipt,tii 
i3^l-3at:M2)*T-®JtBS4't::. m&%\^^S. 



etLtzt^. i)i(Dm'^^{i)t:m&t^^'5izmmm 

. 0 (• ) (1) 

0 r ) (2) 

0 r ) -(3) 

m\^xmtimi-3m-^tm<Kmmt:^Lx\,^^:it 

[0 14 9] {2 1) mis,m^3K.^m(Dmmt^^ 

IBm 2 - 1 jgfc^S *T'0)tK<f ic, tulB^ 1 ^M^S. 

m\.xmmm2-2m^tm<Rmm^^\^x\^^:zt 

[0150] (22) HulBif *I1 3 iZBEmom^^'^^h 

{3*5l^T^ mmm i xaobuib^ i - 2 a tmvs^ 

2>^i;XA©HtFf3^2-lMi:*s> J^t7'';;?A(S?f^ 

^¥®{::?fM^iv *©¥®±t>^n>7-v>''f 

[0151] (23) S5i3^*JK 3 lvf3«6©jS^?fc^S 

l'*5V^T. mJlB^ 1 :^UXA©StjHB^ 1 - 2Si:BulBm 
2 7''JXA©Bul3^2-l®i:*Ss JttT-UXAilffm 

iS. . ■ 

[0 15 2] (2 4) ±IB (2 2) (2 3) {313® 
(Dm^^^W^ ^z^\,^X. BulB^ 1 ^ U X A i: mj 13^ 2 X 
'JXAi:©F^tfl!it)ott6nfeJ^DiJ^7 7-Y s/^Sg? 

[0 15 3] (2 5) m^mi. 3. ±13 (1 8) ~ 
(2 4) tl3liB©^3t^«t*5l>T. illB^lXUX 
A©BulB^ 1 - 1 H©®Jf^tti)S^ g Sffl®?^T-«^^F 

[0 15 4] (2 6) IfARlll, 3. ±13 (1 8) ~ 
(2 4) ti3ffi©JSajfe^»K:450T. iiFlB^lX'JX 

A©BijiB^ 1 - 1 momwf^ifis 0mmimxmm^ti 
x\,^^zt^nm.t-t?>tmtft^mc 

[0 15 5] (2 7) ii«iS3. ±13 (1 8) ~ (2 

6) (DurtiifiK.mmcomm^^mizjs^'^x. buibb^s 

^iK ?) ©•t"il»i:mifB^®©4'.t>i:<&ig.i;)feJ||*tti±±it 
i^i: U msm^^Wt *iiJi-r-5ffigT-©BulB^±± 
:>t$S®iaiSS5gftL/*:Sa*^Sl!illi;t. BulB^Hlcias^F 
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40. 0 r)<|5l<100 
[0 15 6] (2 8) ±IB (2 7) tlBli©li«fe^#3^ 

60. 0 (°)<|e|<85. 
[0157] ( 2 9 ) ±bB (2 8) IZWMomiktft^^ 

65. 0 r ) < \ e \ <7 3. 

[0158] (30) m^M 1 , 3^ ±fB ( 1 8 ) ~ 
(2 9) (Z)V^-rtliPt|Bi6©}i^t>t^l^tj3V^T^ BtllB 

^2 7•'JXA®^«g^^s^*:^:u MiB^2:/i;xi.os 

[0 15 9] 

[Hfflc^^^egiBj] 

[^ 1 ] *^B^O^ 1 iaE*?!ll-*»i»S3t#I^O^«ft*^ 
trY-ZirfflEIT-feS. 

[0 2 ] ^ 1 mmm(Dmm;^^m-tiisLmm'^t!>i>> 
[m 3 ] ^ 1 iisEfi«j©«iRM*»-riK^0t?fe?>. 

[P 4 ] *;^Bi©^ 2 ^«?!ltc 
trY-Z6@fHKT?4So 

[El's ] 3 mmmi:.ifiifi?>tft^??^<Dmii-^ 

[E16] *^Bj£r)^4|IJEf?!lt-iP3J)^5it^^®)tWt:^ 

[1217 ] *^B^©|| 5^«»Jl;:iPi)>SJfc^lRCD3fciWS^ 
tfY-ZKIfHBIT'fe?). 

[08] *i6Bj©^ 6 mmmizt^ti'^M'^^^cDtftm^^ 
tfY-z8if®isi-efe5. 

[09] :lf.%m(Dm 7 ^ilE^JH:6»i)^?)3t^lS05f6$lll^-^ 
trY-ZttlT®EiT-feSo 
[010] *|gB^(D|i?K3t^^<£ffll>feHfia5^«S-ei^ 

[01 1] 0 1 O©iffH0T*fe?>o 

[012] *l6BJ©M^^t^l^?£fflV^fcaSg^5^«ST•)t 

[013] if^%m<ou^tft^^m:fwm%^%^mmh 
[014] 01 3©m?A^7©^:*ssHi0-ejfes. 

[015] 01 3©mT-A;'^7©l■o©fl|fiSi*5'^1"ffl^® 
0T'$)5. 

[016] :^%Vimw^%^%mfmm%^%^m.m\^ 



r ) (1) 

0 (° ) (2) 

0 r ) (3) 

[017] if%m(Dm.mt^^mmm%^^-^Mm t 

fcfl^I*l*^©m;3:0-^fe2). 
[01 8] ;$:^B^trJ;?)?t#IS?fe«fi!fr?>7-UXAl3H 
OEt:iaB■ri>i:&©^f*bV^^^S:^•r0■r'fe5o ■ 
[019] )fe^m©^iafclifiiiii:©MK:43{tSli#f^^^ 
©SBB i: Jl5lM1iIE±©^M i: ©M^ <fe IJiB^-r 5 s?)©IS 
^0T-fe t)v (a){illJjT^i^<&^®*^5)J±«tWlgKnfc{fi 
atEiibfclSfia. (b)Ji|l]*T^?^^®©S<t@BS 
bfc«fiK*^bTl^5o 

...[0 2 0 ^ ■^mm%^^\zM}i'^^W^.^3^W^M^^ 

©li^® ^>®S^i: ©^1-;^ *n^-rSiB^0"efe So 

[0 2 1 1 7^m^\z^»^'s. o E &^«-r *fe*i)©iia 
0-efeSo 

[02 2] ;*^BJ3£D;^^©f*i»M*D</7 A® 1143ft S 
lHl«f5ai^©ltff^f*$^1-s5iBJ50t-fe5o ' 
[023] :i^%mom^(D^m.if^ D Affliz43lt S 

?SftAS5 2 0 nm©^^±i^i^©Al^^^::M•rsll^^3» 

^ o 

[02 4] *:^B^©fl|J5a©{*«S^*D^-7i>.®(343ttS 
?SftAS 5 2 0 nin©M±iJt«l©Xlt^t*f-r5ll«T3ai 
At*^fi4 0" ~8 0* ©lEfflCiiV^T^-riJ^^ 

[02 5] :*:^B^©«^©i*a^*:a^'7A®lC:feltS 

^m:.nth>^nmM 5 s . o • ©tt±^^iia©iii*f 

1 wtBni 

2 !W±i^«i 

3 IglXUXA 

31 ^I-IH 

32 ^1-2® 

33 ^1-3® 

34 ' ^ 1 - 3®i:^ 1 - 2®i:©H©itES't'H*5V'> 
T X 'J X A 1*)©MU >t S ® 

4 ^2XUXA 

41 ^2-1® 

42 ^2-2® 

43 Ml2-2®i:ll!2- l®i;©P^©5tES'1't:*5V-> 

T X u X A 1*1©^ 1 S ® 




5 LCD 

6 imm^^xndr^A 

7' m^m 

8 lEi^yx 

9 mt/tm 

1 0 mmmtftm (lcd) 

1 1 

12 ftU'>X 

1 3 Jf 

14 BJ2,$ig^t) 
1 5 

16 X'JXA 

1 7 yty 7T— SB 

1 8 tenas 

1 9 ¥fT¥^S 
4 0 

4 1 maft^^ 

4 2 . Jifeffl^K 

4 3 y.T-(>i>'-ift.^^ 

4 4 7 7^" >;J^-ffl>tES 
4 5 

4 6 y^yiya. 

4 7 tft^SS^^-^- 

4 8 . ffi^fflS^fi^it^^ 

4 9 • CCD 

50 imm 

5 1 ^'f;!/^ — 

5 2 ios^ia 

5 3 7 T ly^-mn^fft^Jh 

5 4 

5 5 /KdX'JXA 

5 6i~5 64 ^l~4Sif® 

5 7 iEV>XP 

5 9 g^BS^^IS 

6 0 (LCD) 



[1^1] [g|4] 
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6 1 %mm^ 

6 5 A>'t-g|5$J 

7 1 

.7 2 i\5jg^B 

7 3 tfT^si-XD-t-^lt 
7 4 

7 5 VTRx':'=^ 

7 6 tf^;rT'^;i^ 

7 7 1^7^;tXiJ>i5' 

7 8 Hlg|J^«^li«IS^S (HMD) 

7 9 JfASB 

8 0 ^feCSB 

8 1 jiEaaas, . 

8 2 i^mn^%^Jk 

8 3 7-f;U^ — 

8 4 CCD 

8 5 AM-gPtJ 

8 6 M^«S^SR^^ (LCD) 

8 7 JgBI^^I^ 

8 8 ^-f hptf-f K^y-f-'^-m 

8 9 mmmn%%^w. 

9 0 i^^S 

9 1 ijn—W^ 

9 2 >'^«^ii'5'i' h 

9 3 mmm^mB.^^ 

100 "J^BM^^^ 

1 0 2 ii^s^xsa (*i*) 

10 3 mwy\y—h. 

1 0 4- P^tf— A . . . \. . 

1 0 5 liju^^^ean- K 

1 0 6 

10 7, lassgp 

108 ' myXy'-J^ 

P M'C^X'JXA 

C BSt^^cdH 

D s?>fi(r>eafl®o*fi!ii® ■ 

[1^5] [g|8] 



5 5 
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(5i)int.ci.7 mm^ 

G 0 2 B 17/08 
25/00 

H 0 4 N 5/226 

5/64 5 1 1 
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G 0 2 B 17/08 
25/00 
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